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3N1JIFIE 
ABSTPACT 

A nutrition education unit^ Fat Pak^ developed by 
Dairy Council, Inc,^ is an attempt to influence students to make uise 
food choices. It cl^nsists of eleven lessons in an instructional 
sequence which incorporates the use of white rats as^ a means of 
illustrating the effect- of improper diet ^hile teaching proper diet. 
The purpose of this investinga tion is to determine whether Eat-Pak 
increases knowledge of nutrition and whether it affects dietary 
intake. A second intent of the study is to compare the effectiveness 
of Pat-Pak with other means of teaching nutrition The study is also 
planned with the intent of determining an o^^imal age for utilization 
of the unit. Fesults' indicate that Rat-Pak increases nutritional 
knowledge and changes the dietary behavior of students who study the 
unit (grades 5-8) • It is also, f^und to be more effective than 
nu-^-rition units commonly t-aught. Results also indicate that an 
optimal age for utilizatioji of the unit is seventh grade. The results 
of the study must be considered with ^caution as several poin^ts-could 
fe^e consi^der^d weaknesses. F'or instance, the validity of the dietary 
analysis as a measure of /dietary behavior is questionably.^ This study 
reveals areas for furthest study. It is suggested that teacher 
cooperation be eiaphasize/d in the future and that teacher attitude and 
knowledge of nutrition gind their relationship to student learning, as 
well as the .affective effects of the unit on students be considered. ' 
(Author/AM) 
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INTRODUCTION ' 

Malnutrition exists even in America, a land of p'lenty, and it is not 
restricted by c;lucation, economic status, or race (Ten State Stud'y, 1970). 
This suggests that people may not be informed 9f proper nutritional practices 
or that, though informed, are not aware of the consequences* of neglecting such 
practices. Considerable concern has arisen as a result of this fact related 

ft 

to possible 'solutions. Harden and Lamb (1970) point to a need for new means 

r 

of instruction and to the importance of improving dietary habit as well as 
knowledge. , ^ 



^ PURPOSE • • 

A nutrition education unit, Rat-Pak, developed by Dairy Council, Incorporated 

is an attempt to influence students to make wis e^ food choices. It consists of 

■eleven lessons in an instructional sequence which incorporates the use of white, 

rats as- a means of illustrating the effect of improper diet^while teaching proper 

diet. The purpose of this investigation v/as to determine whether Rat-Pak ' 

increases knowledge^of nutrition and whether it \f feets dietary intake^ A 

second intent of the study was lo compare the e Cfc^c t- Lvencss of Rat-Pak with 

other means of teaching nutrition. Finally, tiie study was planned with the 

intent of determining an opfl^l age for utilization of the unit. 

c \ . ' 

REVIEW OF LITEPvATURE 

The utilization of Live rats to assist Ln tea'ching nutrition is not d new ^ 
concept.x The meaningful and integral inclusion, however, has been slower in 



development. Studies that have included this concept, of which Har^n and La;tib 

(19 70) and Hamilton and Brown (1968) are examples, have utilized college students 

and have not included adequate experimental designs. In both studies, thj^re 

was an increase in nutrition knowledge but no change in dietar>' behavio^* 

Baker (1972) incorporated a control group in her 'inves tiga tion of the use 

L 

of white rats in a nutrition unit and found significant differences /in immediate 
knowledge of and retention of knowledge of nutrition. She, however, found no 
effect of the unit on die tar>- intake. Boysen and Aliren (1972) utilized animals 
with a A.utrition unit for secgnd graders, finding changes in knowledge but 
again no changes'in dietary 'behavior. The literature reveals no study that 
compares the inclusioji of live animals to^other means of teaching nutrition. 
Samples have usually been small, measurement; qualitative and experimental 
design; inadequate. The patterYi of results indicates that use of live animals 
in a^ndtrition unit increases knowledge but has not resulted in change in 
diet-^ry behavior. 

The issue of determining an optimal age for introducfing such a unit remains 
an 'issue. Head (^974) involved fifth, seventh, and tenth grade students in his 
study. He found that tenth graders who were t^ie only age group to be exposed ■ 
to the live animali^ scored significantly below the othe-^r two grades. .^ Only 
seventh graders Improved dietary behavior. Baker (1972), Chapjiian (3.969) and 
Martin (1965) were other studies which revealed no differences between ' grade 
^levels. Peterson and Kics (19 72) suggest the early elementary years be the focus 
for nutrLtion education because of the influence for an entire lifetime , Vhile 
Martin (1965) theorizes thaL"^ intermediate grades are more advantageous for 
nutrition instruction. Hence, no conclusion regard Ing' age is evident. 

Because of the variety of experimental findings and of definitions, it was 



3 



hypothesized that: 



1. .The post-test scores of students experiencing the biocol'latipn 
(Rat-Pak) in 'the classroom will not differ from tRe pre-test 
scores of the oame students. 



The P^t-treatment' dietary analysis scores of s tudentsx^xperiencing 
the/Giocollation ('Rat-Pak) in the classroom will noj^iffer' from' 
the pre-treatment dietary analysis scores of the s^e students. 



'a 



The post-test* scores of students experiencing the biocollation 
(Rat-Pak) in the cla^s'room will/not differ from. the post-test 
scores of $tua'ents experiencing other means of nutrition edu-r ' 
cation. " , • ' . ^ 



4. There will bt; no difference in application of knowledge between 

^ students experiencing the biocollation (Rat-Pak) in the classroom 
and those^ experiencing other methods of nutrition education. ^ 

5. Tiiere will be no. -difference in knowledge of nutrition among fifth, 
sdxth, seventh, and eighth grade students experiencing the bio- 
collation (Rat-Pak>) in the classroom. ' 

6. There will be no diffe'reu^^ In application of nutrition knowledge 
aifion.g fifth, sixth, sevetvj^, and eighth graders experiencing 

the biocollation (Rat-Pak) in the classroom. 



PROCEDURE rv 

Th6 Instructional Materials 

—■ i- a 



^ . Rat-Pak is a three tp^four v^.ek instructional sequence^ Different components 

. ^) 

of the unit ha\>e been pilot tested but the entire unit has not been evaluated. 
The objectives of the unit are that the student will be able to: * 

1 . ; C 1 as 5; i f y foods into the Fo ur Foo d Gr o up .s • 

2. Id.'.at.ify the key nutricmts' found in enc-h of thc J'our Food Croii])i:, 

3. identify number of servings and approximate single servings from 
each food gx-oup, 

4. List at 'least one primary function fo4L each of t;he key nutrients 
studied, * " 



5. Identjlfy changes in the tegt animal's condition that rej^ult when 
one off the Food Groups is omitted from the r' "'s diet, 

■/.. ' ■ • ■ 
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Each classroom is supplied wi^h whitfe labo|:at:ory ratSj food (if necessary), 
chemicals (if necessary), a manual for ea^h student, and a teachers manual and 
visuals to supplement the mknual. Teachers are also provided .with training 
prior to utilizing the. unit. • ' '* ^ 



4r 



Experiment al D esign and -Sarapl ing 



- ■ / ■ ' 

The design utilxzed was a 4( treatment) x 4(grades) factorial design. The 



treatment condittdn^ were simi-lar to those incorporated in a Solomon four" group 
design. Table 1 illustrates the cfesigu. 
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Table i 

Procedure Analyzatlon for Each GVade 



Procedure 


I 




02 






O4 


Procedure 


11 
t 










O4 


Procedure 


in 










O4 


Procedure 


IV ' 






h , 


O3 


0/1 



L 



0^ and 0^ represent a. pre-dietary and post-dietary analysis respectively. O2 and 
O3 roprescut pre-tost,s and* post-tests of nutrition knowledge. X-^ represents 
instructLon utU-i/^iu', Rat-Puk. /i^ r^^presento u'lt ri t ion /ins t ruct J.on by some means 
otiuir than Rat-Pak and not Incorporating live aniingls. This condition v/a.s that: 
ujHiaLly ' au\^l in tlie schools. Each school incorporated in ttie study already 
Lncludud a unit on nutrition in its cui;riculum guide and taught such a unit. 
Thest^ Included Icc ti^JiJ / texts uiid fLliiuj. The pro-tCHt and pont-tesl nriipJoyed 
was a 32 item luultlple choic-4 eKain doveloped by the expc^rimcnter with a sp.l it- 
halves reliability^ of .91/ The dietary analysis consisted of the student 
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supplying a record of two days of his dietary intake. The diets were then 
evaluate^d according to a point systeiu. 

The accessible population for this study was the fifth, sixth, seventh, and 
eighth grade students in five southwestern states served by Dairy Council, Inc* ^ , 

r 

Teachers and classrooms were identified which had expressed a willingness to 
participle in the evaluation, which were in an area readily ser^ji^d by a consultant 
of Dairy Council, and which included a nutrition unit in their curricula. At 
least four teachers were ' selected randomly from eacl.i grade l?ivel wLth more thanN^ 
four being hicluded v/hen school adn4nis trators exprtissed concern that treatment 
be uniform within a school. Toachers were then assigned to experimental, treat- 
'ment at random with the condition tl^t v/ithin a s^chool either only Rat-Pak or 
j only the alternate nutrition unit would be present. IiiLact classrooms were 
employed but children^ whose age differed by two years or more from that for their 
grade lev^I were excluded from analysis of results. As a result of the training 
given them/ teachers were responsible for conducting the experiment within their 
classes including administering the pre-jneasures and post-measures • . The dietary 
tinalysis were evaluated by the experimenters. 

The Experiment ' 

After pilot testing thev^ procedure and instruments and making revisions based 
on this experience, the selecLion and training of teachers v/as undertaken. Xhe 
sample in the study consisted of 29 teachers v/ho v/cre respon.sible for 1,447 stu- 
dents. Table 2 reflects the number of subjects per cell for the study, (See 
page 6 for Table 2) Several cells were large because of school policy regarding 
uniform curriculum. Some difficulty was encountered J n obtaining leaclicr coopera- 
tion for the control situations, e.g. two teachers who had agreed to cooperate, 
did not gather dietary intake from their classes. Approximately 8.1% of the stu- 
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dents from classrooms selected were excluded- due to age, absence or other com- 
plication. ,The instruction and data collection were complete prior to December 
20, 19 74\ 









Table 


2 






{ 


. Number of Students 


in Various Procedure Groups 






Procedure I 


Procedure II 


Procedure III 


Procedure IV 


Total 


Grade 5 


77 


17 






43 


188 


Grade 6 


215 ■ 


298 




' 103 


15 


631 


Gr^de 7 


148 


134 




. ^ 75 


25 


374 


Grade 8 


52' ■ 


105 




, "163 


33 


' 254 


Total 


484 


•55r^ 

t ' 

1^ • 




^ 292 


116. 


1447 



/ ■ RESULTS ^ 

Table 3 displays descriptive s tatis tics-\for each of* the cells of the experi 
nient. (See page 7 for Table 3) The maximum s\core on the pre-test and post- test 
was 32 and on the dietary ^analysl^ , 108. 

To determine whether the pre-ins tructional measures had a teaching effcict, 
pol*-knowledgG scores Sf* Groups III and IV' were^ompared jj-tilizing a 2 x 4 
analysis of variance design including grades. No difference in treatments were 



present (Fj^ ^^qq = 2.1^). Similarly, post-knowledge scores of Groups I and II 
were compared (^-^^2.03] 20.62).^ Ther^i Xr/as an interaction of the pre-tests with 
the Rat-Pak treatment. ^Similar analysis of post-dietary analysis Groups III and 
IV (^1^284 = 11-63). and for Groups I and II (F^ ^^^^ = 47.02) revealed that the 

7 . .. ■ 

8 ■ • 
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pre-tests effeTcted dietary tehavior regardless of treatment experienced. There 
were^signifi^ant grade differences in each of these analysis, but the presence 
of treatment differences reflects the influence of t^ie. pre-tests on the instruc- 
tional sequence and its effect, ' • • 

To determine whether or not Rat-Pak resulted in increased knowledge^ of ' ' 

nutrition and changed dietary behavior (Hypotheses 1 and 2) a repeated measures 
analysis^ of variance was employed. Results are reflected in-Table 4 and Table 5. 

— — — ^ : v-^' . 



Table. 4 

Effectiveness of. a Blocollation on Knowledge, 
Treatment Group I 



^ource 


MS 


df • 


F 


P' 


Treatment 


9534.55 


1 


710.07 


.00 


Error \ 


13.43 


4'80 






Grades 


785.77 - 


3 


19.52 


.00 


Error 


40.31 


480 ■ 










Table 
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1 


.Analysts of Application of Knowledge, 
Procedure Group I 






SoujrcG 


[•IS 


df 


F 




Treatment 


7514.27 


1 


37.51 


.00 


Error 


200.15 


' 480 






Grades 


55924.17 


3 


85.00 


.00 


Error 


657. 9o 


480 
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Thus the Rat-Pak unit did increase knov/ledge of. nutrition and did change dietary 
behavior. 

Analysis of covariance was employed on the post-measures of Groups I and III 
"Vith pre-experimental measures as covariables to determine whether Rat-Pak differed 
from other commonly employed units on nutrition (Hypotheses 3 and 4), Analysis 
of, post-knowledge scores (F^^ygy = 134.03) and of pos t-dietary analysis (F^ 45Q = 
12^6) reA^aled that Rat-Pak'^^as more effective than other units on nutrition. 
The reduced samplei for dietary analysis was due to lack of cooperation by sixth • 
grade- teachers. Hypothesis 5 related to interaction of age and treatment was 
not rejected. Tables 6 and 7 reflect adjusted means for the cells of the 2(Groups 
I and III) X 4 (grades) analysis. \ 







Table 6 








Adjusted Mean Scores for Knowledae, 
Groups I and ttt 






Grad'e 5 


Grade 5 Grade 7 


Grade 8 


Total 


Group I 


22.35' 


21.50 25.84 


24.35 


23.61 


Group III 


17.04 


19.59 20.84 


21.76 


19.83 






Table 7 








Adjusted Ke 


an Scores for Dietary Analysis, ' 
Groups I and III 






Grade 5 


Grade 6 Grade 7 


Grade 8 


Total 


Group I 


62.29 


52.94 74.99 


40.08 


— *ic~- 

57.57 


Group III 


60 . 75 


XX. XX 45.51 


48.52 


51.59 
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Hypotheses 6 and 7 were 'tci*gtjed^by use of a simple analysis ''of cov^riance on 
the four age groups on the two post-measures x^hile employing the correspqnd^g 
pre-m6asures as covariables. Analysis of the knowledge of .nutrition scores" 
i^2y^80 ^ 8.9) revealed that there were grade differences as reflected in Table 6. 
No post hoc .alyses were performed to determine which adj us ted. means differed^ . 
Analysis of dietary behavior (^3^430 " '^7) revealed no differences in dietary 
behavior among the age groups. 

" ] ■ ■ ■ 

CON^CLUSIONS 

Rat-Pak was found to increase kno^>sLedge o r nutritiofr and to change -'dietary 
behavior of individuals studying the uaLt. It'was also found to be more effective 
than nutrition units commonly taught. Table 8 reflects the degree to which 
-Rat-Pak was more effective than the alternative units. 



Table 8 

Pre- and Post-Test 
Mean Scores of Evalu-atory Instruments, 
Groups I and III 



Group Pre-test Post- test Difference % Increase 



I 

III 



16.91 
18.57 



23.20 
19.97 



7 



6.29 
1.40 



37% 



Results o;f this study reveal that an optimal age for utilization of Rat-Pak is 
Seventh grade. 

This study reveals the effectiveness of Rn^-Pak as an instructional unit on 



(, 



nutrition enhancing kno^^^edge of nutrition, which other studies discussed earlier 
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have done, but importantly also enhancing dietary behavior. Furthermore, the 
superfority of Rat-Pak over units usually incorporated in classes is also 
emphatically revealed. t'he results of the study, however, must be considered 
with some caution as the following points couid be considered weaknesses. First, 

y 

•A 

monitoring of activities in both the experimental and control settings would i 
have strengthened the internal validity. ynlLdity of the dietary analysis as 
'a measure of ^dietary behavior is also questionable, Ilow much control over dietary 
iilfcake an adolescent has, is questionable. Finally, this was a complete instruc- 
tional unit which meaningfully incorporated the white rats into the instruction 
and is not a study of the effects of the white rats alone. 

This study revealed several areas for further study. These are: 

1. The effect of this and similar {inits on retention of knowledge 
and behavior should be studied. 

2. The variation of the effect of the white rats on individual 
student should be considered. White rats may i-efJect extreraely 
unpleasant experiences for some. 

3. Teacher cooperation mii^t be emphasized, Althouf^h this study 
attempted to train teachers, they still did not cooperate nn 
all facets of the study. 

4. Teacher attitude and knowledge of nutrition and their relation- 
ship to student learning must be considered. 

5. Affe ctive effects of the unit on students should be considen^d. 
People kX' not born with the: ability to make wi-e fiMul ciioires. Like many 

other aspects of daily life, proper dietary intake vm^x. he learned. .Rat~Pak is 
one w^-i^y that this desired leax-ning ir.ay be accomplished. 
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